Developmental regulation of the expression of 72 and 92 kd type IV collagenases in human trophoblasts: a possible mechanism for control of trophoblast invasion.
During early pregnancy fetal cytotrophoblast cells invade the uterus and penetrate the basement membrane, a property that is characteristic of malignant cells. However, unlike tumor invasion, trophoblast invasion of the uterus is under strict control. This control limits invasion, so that it primarily remains confined to the endometrial aspect of the myometrium and continues only until midgestation. The invasive properties of the trophoblast cells are made possible by the activity of proteolytic enzymes that belong to the metalloproteinases and serine proteinases. Type IV collagenase (metalloproteinase) is considered crucial in the extracellular matrix remodeling that takes place during the invasion process. In this study we set out to characterize the invasive properties of trophoblast cells at different stages of pregnancy. Human trophoblast cells were isolated from first- and third-trimester placentas by trypsin digestion and Percoll fractionation and were then cultured under serum-free conditions. The invasive ability of trophoblast cells was determined by the in vitro invasion assay, in which the ability of cells to penetrate an artificial basement membrane was examined. Metalloproteinase activity was measured by zymography, and the expression of messenger ribonucleic acid transcripts of 72 and 92 kd type IV collagenases was examined by reverse transcriptase polymerase chain reaction. First-trimester trophoblasts were 3.5 time more invasive in vitro than were third-trimester trophoblast cells (p < 0.005). Although first-trimester trophoblasts secreted both species of type IV collagenase, 72 and 92 kd, in large amounts, third-trimester cells secreted the 92 kd and only minimal amounts of 72 kd type IV collagenase. Moreover, first-trimester trophoblasts secreted significantly more (p < 0.05) 92 kd type IV collagenase than did third-trimester trophoblast. The messenger ribonucleic acid transcript expression of 72 and 92 kd type IV collagenases correlated with the activity of these enzymes secreted by first- and third-trimester trophoblasts. The described high in situ invasive capacity of first-trimester trophoblast might be explained by the increased expression and production of 72 kd type IV collagenase and the higher expression of 92 kd type IV collagenase by first-trimester trophoblast cells.